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ABSTRACT

Background: Gastrointestinal stromal tumors (GISTs) are
rare mesenchymal tumors that are located specifically in
the gastrointestinal tract, with up to 60% of occurrences in
the stomach, 30% in the small intestine, and 10% in the
esophagus, colon, and rectum. The annual incidence of
GISTs is about 15 cases per million, which in the United
States equals 5000 cases per year. In most cases, these
tumors are asymptomatic and are found incidentally on
computed tomography scan or by endoscopy. Preopera-
tive evaluation is based on location, size, and anatomic
features and helps to confirm the diagnosis of the GIST
and assess outcomes. Surgical intervention is the gold
standard for treatment of nonmetastatic GISTs.

Case Presentation: We report the case of an 80-year-old
man with a gastric mass on the posterior surface of the
greater curvature of the stomach at the junction of the
gastric antrum and the pylorus, found incidentally on a
computed tomography scan. The patient underwent a
diagnostic laparoscopy and a single-incision laparoscopic
sleeve gastrectomy. After histologic evaluation, the re-
sected lesion was determined to be a gastrointestinal stro-
mal tumor.

Conclusion: A single-incision laparoscopic sleeve gas-
trectomy for the resection of GISTs is a feasible and
appropriate method if the lesion is a safe distance from the
pylorus and the gastroesophageal junction for gross neg-
ative margins to be obtained. Its advantages include de-
creased pain and a shorter hospital stay compared with
other methods.

Key Words: Gastrointestinal Stromal Tumor, Single-inci-
sion sleeve gastrectomy.

INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are rare mesen-
chymal tumors that are located specifically in the gastro-
intestinal tract. Nearly 60% occur in the stomach, 30% in
the small intestine, and 10% in the esophagus, colon, and
rectum.1 GISTs can also occur in extraintestinal sites in the
abdomen and pelvis, such as the omentum, the retroperi-
toneum, and the mesentery.2 With the advent of electron
microscopy and immunohistochemistry, it has been real-
ized that GIST tumors originate from the interstitial cells of
Cajal, which are pluripotent cells. These cells are located
throughout the gastrointestinal tract and in and around the
myenteric plexus; they regulate intestinal motility.3 As a
result of immunohistochemical analyses, GISTs stain pos-
itive for c-kit (CD117) and CD34, sometimes for actin, and
always negative for desmin and S-100. Malignant GISTs
will show active mutations of the c-kit gene, which leads
to a constitutively active tyrosine kinase and an increased
cell division rate.1 GISTs are most commonly found in
men, with the average age of incidence occurring in the
fifth decade of life.4 The incidence of GIST is about 15
cases per million annually, which in the United States
equals 5000 cases per year.5 In most cases, the tumors are
asymptomatic and are found incidentally on computed
tomography (CT) scan or at endoscopy. Other manifesta-
tions depend on the location of the GIST and can include
anemia, bleeding, and abdominal pain. Preoperative eval-
uation is dependent on location and is necessary to con-
firm or determine the likelihood of the diagnosis of GIST,
the dimensions of the primary lesion, and its possible
metastasis.6 Endoscopic ultrasonography evaluation is
highly sensitive, specific, and accurate in assessing GISTs
when coupled with an ultrasound-guided fine-needle as-
piration.7 Surgical intervention is the gold standard for the
treatment of nonmetastatic GISTs. Lymph node metastases
are rare with GIST tumors; therefore, lymph node resection
is not routinely performed.7 Microscopic margins of resec-
tion have not proven to affect the overall survival rate. These
aspects of GISTs make them amenable to minimally invasive
surgical resection, where obtaining gross margins are feasi-
ble and advantageous to the patient in terms of morbidity.
The size and location of the GIST determine the type of
resection technique applied; the wedge, the sleeve, and
partial gastrectomy are the preferred approaches.6 Lapa-
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roscopic resection and open resection are equivalent in
operative time (160 vs 169 min), estimated blood loss (106
mL vs 129 mL), and perioperative complications. How-
ever, the average length of hospital stay for the laparo-
scopic approach was 3.8 days, whereas the stay for the
open resection was approximately 6.2 days.8 The rate of
recurrence over a 10-year period was similar for both the
laparoscopic and open approaches.9

CASE REPORT

In August 2010, an 80-year-old white man was admitted with
a gastric mass that was found incidentally on a CT scan
earlier in the year during hypercoagulability testing for a
deep vein thrombosis in his right calf in which an inferior
vena cava filter was placed. The patient had a follow-up ab-
dominal CT scan in March 2010, which demonstrated a polyp-
oid lesion of the serosal margin of the stomach (Figure 1).
Endoscopic ultrasonography was performed in May 2010,
and the findings revealed a hypoechoic submucosal nod-
ule on the greater curvature of the stomach at the union of
the gastric body and antrum toward the posterior wall,
and measuring approximately 18 � 16 mm. No adjacent
adenopathy was noted. A fine-needle aspiration was per-
formed at the same time and revealed a spindle-cell le-
sion, increasing the likelihood of a gastrointestinal stromal
tumor. It was decided that a flexible endoscopy was not
needed because of the information obtained via CT scan
and endoscopic ultrasonography, which showed that
gross clear margins could be obtained. The location of the
tumor in relation to the gastroesophageal junction and
pylorus was also determined.

The patient was subsequently referred to a surgical on-
cologist for evaluation and treatment. On presentation,

the patient was asymptomatic and denied any gastrointes-
tinal complaints, including nausea and/or vomiting. His
medical history was significant for hypertension, hyper-
lipidemia, atrial fibrillation, and a deep vein thrombosis
secondary to hypercoagulability. The patient had a surgi-
cal history significant only for a hernia repair. His medi-
cations were lisinopril, 20 mg twice daily; amlodipine, 5
mg daily; warfarin, 6 mg daily and 7 mg every third day;
and simvastatin, half-capsule daily. He was retired, had
previously worked as a certified public accountant, de-
nied tobacco and drug use, and drank alcohol occasion-
ally. On examination, he was a well-nourished man with
a weight of 94.5 kg, height of 177.8 cm, and a body mass
index (BMI) of 29.9. His vitals signs were within normal
limits, and his physical examination was negative except
for an irregular heart rhythm. It was recommended that
the patient undergo a diagnostic laparoscopy with possi-
ble gastrectomy. The patient consented for a single-inci-
sion laparoscopic approach with a possible conversion to
open resection if needed.

Surgical Therapy

The patient was placed in the supine position on the
operating table, and general anesthesia was administered.
His abdomen and pelvis were prepped and draped for
diagnostic laparoscopy. A Hasson-type opening tech-
nique was performed with a 2.5-cm midline incision
above the umbilicus. Electrocautery was used to carry the
incision downward into the abdomen. A 2.5-cm incision
was made in the fascia, and a GelPOINT applied single
port (Applied Medical, Rancho Santa Margarita, CA) was
placed into the abdomen via a single incision. Multiple
ports were placed through the GelPOINT port to allow for
a single-incision approach (Figure 2). On exploration of
the abdomen, small adhesions were found, and a laparo-
scopic lysis of the adhesions was performed. The patient
was then placed in the reverse Trendelenburg position,
and a laparoscopic LigaSure device (Covidien, Boulder,
Colorado, USA) was used to divide the greater omentum
between the colon and the greater curvature of the stom-
ach. Care was taken not to injure the right gastroepiploic
artery. The stomach was lifted near the pylorus, and a 2-
to 3-cm exophytic lesion in the posterior portion of the
greater curvature was found (Figure 3). On discovery of
the lesion, it was determined that a partial gastrectomy
would be feasible and gross margins would be obtained.
A sleeve gastrectomy was performed by stapling across
the greater curvature to excise the mass and a portion of
the stomach (Figure 4). The right gastroepiploic artery
along the greater curvature was then divided along that

Figure 1. Contrast CT scan of the abdomen showing a polypoid
lesion along the anterior gastric body.
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area to allow the formation of a gastric sleeve to fully
excise the lesion with margins. An Endo GIA stapler (Co-
vidien) with a green load of Peri-Strips (Synovis, Deer-
field, Illinois, USA) was fired at least 3 times to ensure
adequate stapling and resection. The specimen was given
to the pathology department, and negative gross margins
were confirmed. Irrigation and a check for hemostasis
were performed. The port was removed, and the fascia
and skin were closed (Figure 5). Pathologic findings

confirmed the diagnosis of a gastrointestinal stromal tu-
mor. Postoperatively, the patient tolerated the procedure
without complications or complaints and had an unevent-
ful hospital course. On postoperative day 0, he received
nothing by mouth, on postoperative day 1 he was begun
on clear liquids, and he was discharged home on postop-
erative day 3. At the 3-week follow-up appointment, the
patient had no complaints of pain or gastrointestinal ir-
regularity. His incision healed with no signs of infection or
wound breakdown.

Histopathologic Findings

The tumor was 3.5 cm at its greatest dimension and had a
white-tan fleshy cut surface without areas of hemorrhage
or necrosis. Microscopically, the tumor consisted of a
cellular proliferation of spindled cells with eosinophilic
cytoplasm arranged in intersecting fascicles without pleo-
morphism. The mitotic rate was low, with one mitotic cell

Figure 2. Single-incision GelPOINT port setup.

Figure 3. Exposure of the exophytic lesion on the greater cur-
vature of the stomach.

Figure 4. Sleeve gastrectomy to excise the lesion with an Endo
GIA stapler.

Figure 5. Single-port incision site located midline 2.5 cm above
the umbilicus after removal of the port.
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division in 50 high-power fields. Ki-67 confirmed the low
proliferation of the tumor. Mucosal invasion was not iden-
tified. Immunohistochemistry analysis performed on the
tumor was positive for C-Kit (CD117), vimentin, and
CD34, and was negative for MAK-6, desmin, and actin
(Figures 6–10).

DISCUSSION

GIST tumors are rare mesenchymal tumors that originate
from the interstitial cells of Cajal. Most of these tumors are
located in the stomach and can be further assessed and
confirmed by endoscopic ultrasonography and ultra-
sound-guided fine-needle aspiration. Immunohistochem-
istry staining of GIST tumors are positive for c-kit (up to
95%) and are negative for desmin and S-100. The most

Figure 6. Gastrointestinal stromal tumor with hematoxylin and
eosin staining (original magnification �40).

Figure 7. GIST with c-kit (CD117) antibody staining (brown)
(original magnification �20).

Figure 8. GIST with CD34 staining (original magnification �40).

Figure 9. GIST with Ki67 staining (original magnification �40).

Figure 10. GIST with staining for vimentin (original magnifica-
tion �40).
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common method of treatment is surgical resection. Lapa-
roscopic resection is ideal for GIST tumors because of
their low incidence of metastasis, thus less need for lymph
node resection, and the decreased need for microscopic
margins.

Our patient was an 80-year-old previously healthy man
whose submucosal gastric mass was incidentally discov-
ered on CT scan upon admission for a workup for deep
vein thrombosis and inferior vena cava filter placement.
The mass was confirmed to be a GIST upon pathologic
testing. The patient was asymptomatic for his GIST and
denied any GI symptoms. His complete blood count lab-
oratory results showed hemoglobin and hematocrit values
within normal limits and a BMI of 29.9.

A single-incision laparoscopic diagnostic exploration was
the surgical approach selected for this patient. Findings
included a 2- to 3-cm exophytic lesion on the posterior
aspect of the greater curvature of the stomach near the
junction between the pylorus and the gastric body. A
sleeve gastrectomy was performed to resect the lesion
with gross negative margins. Peri-Strips (Covidien) were
used to reinforce the staple line because of the patient’s
long-term anticoagulation therapy to treat his atrial fibril-
lation and hypercoagulability. Previous studies have dem-
onstrated reduced bleeding and reductions in intraopera-
tive complications in certain patients.10

Minimally invasive sleeve gastrectomy operations are
most commonly performed for bariatric surgery. Indica-
tions include a BMI �60 kg/m2, severe comorbidities (eg,
poor cardiorespiratory status, cirrhosis), arthritis with a
dependence on nonsteroidal antiinflammatory medica-
tion, and a conversion of a failed laparoscopic adjustable
gastric banding. Sleeve gastrectomies have an advantage
over other bariatric procedures, such as the Roux-en-Y
gastric bypass, because they do not lead to a risk of iron
deficiency anemia, calcium malabsorption, marginal ul-
ceration, or internal herniation.11 A laparoscopic sleeve
gastrectomy was feasible for this patient because of the
location of the lesion, the size of the lesion, and its dis-
tance from the gastroesophageal junction and the pylorus.
Furthermore, this lesion was on the posterior aspect of the
greater curvature of the stomach, and there was no evi-
dence of lymphadenopathy or a need for a nodal biopsy.
A noted advantage of performing a single-incision lapa-

roscopic sleeve gastrectomy versus its conventional mul-
tiport counterpart is a decrease in postoperative pain be-
cause there is only one incision site versus 5 or 7 sites with
conventional sleeve gastrectomy laparoscopy, faster re-
covery, and a decreased length of hospital stay.11
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